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© Data processing method and apparatus for verifying adapter description file choices. 



© A data processing system (10) has a microprocessor (12) for executing programs useful in installing 
adapters (22) having programmable option select (POS). registers (26). An adapter description file (ADF) (39) 
stores a list of possible choices which define system resources usable by the adapter (22). An adapter 
description program (ADP) (41) verifies certain of the choices. A configuration program (35,37) then selects a 
valid choice and stores it in a non-volatile memory (16) from where it can be read upon subsequent system 
startups into the POS registers (26). 
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DATA PROCESSING SYSTEM HAVING APPARATUS FOR VERIFYING ADAPTER DESCRIPTION FILE 

CHOICES 



The present invention relates to a data processing system and, more particularly, to apparatus for 
automatically configuring a data processing system, such as a personal computer so as to allow various 
adapters and associated data processing devices to be configured into and used in such a system. 

Commercially available IBM Personal System/2 products constructed in accordance with Micro Channel 
architecture (IBM, Personal System/2 and MicroChannel are trademarks of IBM Corporation), are provided 
with a Programmable Option Select (POS) function which is used to define or provide settings for the 
assignment of system resources to the system board and to various adapters. The POS Function is 
generally described in "IBM Personal System/2 Hardware Interface Technical Reference", First Edition 
(May 1988), published by IBM Corporation, to which reference may be had for a more detailed description 
thereof. 

Adapters permit various data processing devices or options to be connected into and operated as part 
of a personal computer system. In accordance with the above mentioned architecture, an adapter has a 
group of programmable registers which, by convention, must store or contain predetermined information. 
Two registers store an adapter ID that uniquely identifies the specific adapter relative to other adapters. 
From one to four additional registers, known as the POS registers, store information known as the POS 
settings. Before an adapter can be used, an adapter description file (ADF) must be created by the supplier 
of the adapter. The ADF contains data necessary for the operation of the adapter and its related option or 
device, the data defining the resources the adapter can use, and the associated POS settings that indicate 
the resource assignment. 

Each system includes a Reference Diskette containing System Configuration utilities or programs that 
identify the installed hardware and interpret the system resources (I/O ports or address space, memory 
address space, interrupt levels, and arbitration levels) for each device. Normally, the files on the Reference 
Diskette are copied onto a backup copy which is then used to configure the system. As options are added 
to the system, the files needed for configuration are merged onto the backup copy. During configuration, 
certain files are needed, the files being an ADF and any necessary Adapter Description Program (ADP). An 
ADP is needed for the present invention, to perform the functions described below. An option diskette is 
supplied for each adapter and contains the necessary ADF and ADP. Such files are merged onto the 
backup copy before a new adapter is installed. 

An ADF contains various fields of information including the following: adapter ID; adapter name; the 
nubber of POS registers to be included; an optional field indicating that an adapter option will be specified 
next; a prompt keyword; a choice keyword including the choice name, a POS setting which programs the 
adapter appropriately, and a resource setting which identifies the resources used for the particular choice; 
and a help keyword. The problem which the invention addresses, involves the use of the choice keywords! 
or simply the choices. 

The problem exists because most adapters fit more than one mode or system, and yet the various 
choices that could be specified for a particular option may not operate on all models, or on a particular 
model whose configuration includes certain other adapters or software levels. Consequently, the number of 
choices is normally limited to only those that will work with everything. The result is that by leaving out 
some choices which would otherwise work, the resultant configuration may be precluded from performing 
certain functions or the function may be performed with some performance degradation. 

The foregoing describes in general terms the prior art being improved upon, and such prior art is also 
believed to be the most pertinent or relevant to the present invention. However, certain patents are also 
known which describe other inventions useful in configuring data processing systems. 

U.S. patent 4,403.303 - Howes et al, describes a terminal configuration management system in which 
information relevant to system components is stored in a non-volatile memory and is read into configuration 
registers upon power-up of the terminal. 

U.S. patent 4,649,514 - Berger describes a computer revision port used in a system in which a unique 
code is generated for the port each time a revision is made. A configuring program accesses such code to 
load and link the necessary routines. 

U.S. patent 4,773,005 - Sullivan describes a dynamic address assignment system having a configura- 
tion program that assigns unique addresses to peripheral units. Such addresses are based on type numbers 
stored in the peripheral units along with the settings of switches for distinguishing units of the same type. 

None of the above patents describes a system providing a list of choices of system resources to be 
assigned and verifying any choice on the list to limit the choices to be made by a configuration program to 
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only those choices considered valid for the particular system being configured. 

An aim of the present invention is to provide a data processing system having an improved 
configuration function which allows options to be specified with a number of choices which may not be 
available or operable on all the systems in which the particular options can be installed. 

5 In accordance with the present invention .there is now provided, a data processing system comprising: 

a microprocessor; a volatile main memory; a non-volatile memory; a read only memory storing Power-On 
Self Test (POST) program logic; a disk drive; an adapter having a first register for storing an adapter ID and 
at least one Programmable Option Select (POS) register for storing system resources assigned to the 
adapter; an expansion slot for receiving the adapter; and configuring means for configuring the system to 

w install the adapter; characterised in that the configuring means comprises: Adapter Description File logic 
(ADF) comprising a list of choices each comprising system resource data defining a system resource 
usable by the adapter, wherein at least one choice includes an indication that such choice must be verified 
for availability in the system; Adapter Description Program logic (ADP) for sequentially scanning the list to 
identify the those choices requiring verification, testing the validity of each choice requiring verification by 

75 applying a predetermined criteria, and creating a second list of valid choices by removing the invalid 
choices from the list in the ADF; configuration logic for sequentially calling the ADP, selecting a valid choice 
from the second list, and storing the system resource data from the selected choice as a POS setting, in 
the non-volatile memory; means for storing the ADF, the ADP, and the configuration logic in the main 
memory; and means for copying, after adapter installation, the POS setting from the non-volatile memory 

20 into the POS register during operation of POST program logic, to provide indications of system resources 
used by the adapter. 

Viewing the present invention from a second aspect there is now provided, in a data processing system 
comprising a microprocessor, a volatile main memory, a non-voiatile memory, an expansion slot for an- 
adapter, a read only memory storing a power-on self test (POST) program, and a disk drive; configuring 

25 means for configuring the system to install a new adapter in the expansion slot, the adapter comprising a 
first register for storing and adapter ID and one or more programmable option select (POS) registers for 
storing system resources assigned to the adapter, comprising: means for storing in the main memory an 
adapter description file (ADF) and an adapter description program (ADP); the ADF including a list of one or 
more choices each of which includes a definition of system resources usable by the adapter, at least one 

30 choice including an indication that such choice must be verified for its availability in the data processing 
system; the ADP including predetermined criteria for ascertaining whether a particular choice is valid, the 
ADP being operative upon being executed to sequentially (a) scan the list of choices for those requiring 
verification, (b) verify each choice indicated to require verification by applying the criteria against each 
choice being verified, and (c) to create a list of valid choices by removing from the list in the ADF those 

35 choices which fail to be verified by the preceding function; means for selectively storing in the main 
memory and executing a configuration program operable during execution thereof (a) to call the ADP, (b) to 
select from the list of valid choices one choice and (c) to store the definition of system resources in such 
selected choice as a POS setting, in the non-volatile memory; and means for executing the POST program 
after the adapter has been installed in the expansion slot, to copy the POS setting from the non-volatile 

40 memory into the POS registers of the adapter, to thereby provide in the adapter indications of system 
resources used thereby. 

Viewing the present invention from a third aspect, there is now provided a data processing system 
having a configuration pogram which, when executed, scans a list of choices of system resources which are 
predetermined to require verification or not and verifies whether or not a particular choice is available on the 

45 system for those choices predetermined to require verification. Verification is done by first analysing a 
choice in view of the predetermined criteria, and then removing or prohibiting use of a choice which should 
not be further used in the system. 

In an example of the present invention to be described later, there is provided a data processing 
system having an expanded list of choices of system resources usable with an option to include at least 

so some that may not work on all systems in which the option can be installed. Those choices which may not 
work on all systems in which an option can be installed are identified and are subjected to verifying in each 
system whether or not such choice is valid. The system can be configured using a list of choices of 
different system resources, including some which may not be available or operative on a particular system, 
by eliminating from such list those choices which are not valid for such a system. 

55 An embodiment of the present invention will now be described with reference to the accompanying 

drawings in which: 

Fig. 1 is a sch matic block diagram of a system embodying the invention: 

Fig. 2 is a flow chart of a routine used in configuring the system shown in Fig. 1; 
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Fig. 3 is a flow chart of a routine called by the routine shown in Fig. 2; and 
Fig. 4 is a flow chart of a routine called by the routine shown in Fig. 3. 
Referring now to the drawings, and first to Fig. 1, the invention is embodied in a personal computer 
system 10, such as an IBM Personal System/2 computer constructed in accordance with Micro Channel 
5 architecture, and resides in the manner in which such system is programmed and operated. System 10 
includes a microprocessor 12, such as an Intel 80386 or 80486 microprocessor, which functions in 
accordance in a known manner to execute programs, stored in memory system 14, under the control of a 
known operating system. The system also includes a bus network 15 interconnecting the microprocessor, 
the memory system, and other components including a CMOS RAM 16 backed up by a battery 18 and 
w providing a non-volatile storage of certain critical information. An I/O subsystem 20 is connected to an 
adapter 22 which in turn is connected to an option 24. As indicated above, the invention is directed to the 
manner in which the adapter and the option are configured into the system. Adapter 22 includes several 
registers 26 which by convention are identified as regs 100Hex (H) through 105H. Regs 100H and 101H 
store the adapter ID and regs 102H through 105H are the POS regs which store the POS settings. The 
75 system also includes at least one floppy disk drive 28, which for purposes of understanding the present 
invention, is used to input programs and data or information from a Reference Diskette (RD) 29 supplied 
with system 10 and from an Adapter Diskette (AD) 31, supplied with adapter 22. 

When system 10* is initially set up, RD 29 is placed in drive 28, with the power turned off. Then the 
power is turned on and RD 29 automatically boots up arid presents a main menu on the system display (not 
20 shown), after POST 21 program has run. A set configuration program 33 is executed to identify the various 
components and features contained in the system and build up tables of system data used by the operating 
system to properly operate the system. 

AD 31 is supplied, by convention, with the adapter 22 and option 24 and is used to install the adapter in 
the following manner. First, RD 29 is booted up in the manner described above, and the "Copy (merge) an 
25 option diskette" function is selected to merge information from AD 31 into RD 29, the information including 
an adapter description program (ADP) and adapter description file (ADF). Upon completion of the copying, 
the system power is turned off. The adapter is then physically installed or connected into an expansion slot 
Next, the system power is turn on causing the POST program 21 to be executed. Such program detects the 
presence of a new adapter and generates an error signal in response to which the user elects to run the 
30 automatic configuration program causing the set configuration program 33 to be executed. The structure 
and operation of the system as thus far described is within the teaching of the prior art and is publicly 
known, and only so much of the details thereof as are necessary to an understanding of the invention, have 
been or will be further described. 

The general operation or execution of set configuration program 33 will now be described. Such 
35 program includes a main routine 35 which executes, as it does in the prior art, by reading into memory 14, 
at step 35A, alt the ADF's on RD 29 including the ADF 39 which is specific to the particular adapter 22. ADF 
39 forms a working list that is edited as verification is done later to remove invalid choices from the list. The 
main routine proceeds until a choice routine 37 is called. The latter routine interacts with ADF 39 and 
proceeds through the list of choices in the ADP. For each choice that must be verified, routine 37 calls ADP 
40 41 which during execution interacts with a planar list 45 and a parameter block 43. Upon completion of 
choice routine 37, ADF 39 contains only those choices which are valid. Main routine 35 thereafter selects a 
choice, in step 35B f dependent upon which system resources have already been assigned. Step 35C then 
stores the POS settings from the selected choice in CMOS RAM 16. On the next power up, POST 21 writes 
the POS settings into the POS regs 26 allowing adapter 22 and option 24 to use the system resources 
45 assigned thereto. 

In accordance with the prior art, an ADF provides POS information and system resource information for 
set configuration program 33. ADF's also provide text for system configuration utilities, help screens, and 
prompts. If an adapter is of a type which can use different system resources, the ADF must contain a 
named_jtem parameter defining a field providing one or more choices each of which defines one or more 

so resources. Each choice defines the POS settings for a specific resource or set of resources which can be 
assigned to the adapter. In accordance with the present invention, the choice field is modified to include an 
entry specifying whether or not the particular choice must be verified. 

Choice routine 37 is called by main routine 35 and performs the steps shown in Fig. 2. Step 30 involves 
interacting with ADF 39 to scan each choice defined by the ADF. Step 32 checks to see if all choices have 

55 been checked and when they have, control is returned by step 34 to the calling routine. Step 36 checks to 
see if the choice has been flagged or marked to indicate that such choice should be verified. If it is not so 
flagged, a branch is made back to step 32. If a choice requires verification, step 38 determines if ADF 41 
was loaded into memory 14. If so, step 40 then initialises parameter block 43 and places a pointer thereto 

4 
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on the system stack. 

Parameter block 43 contains the following information or fields: 



w 



15 



Field 



2 
3 
4 
5 
6 
7 
8 



Meaning 



Function (vesication) to be performed upon initialisation, or valid choice 
indicator (VCI) set up as a return code upon completion of verification. 
Slot 

Starting I/O address 
Interrupt level 
arbitration level 
Starting memory address 

Pointer to array of adapter ID's installed in system. 

Pointer to entry point address when making setup function calls to setup 

program. 

Pointer to resource query block. 



20 



25 



30 



35 



40 



45 



50 



55 



Field 2 will be used to indicate the slot in the adapter 22 is later installed. Fields 3-6 specify the system 
resources defined by the associated choice. Field 9 may be used by ADP 41 to make function calls to the 
setup program to find out how many slots there are in system, how big the adapter ID array is, or for other 
functions calls not related to invention. 

Step 42 calls ADP 41 to verify validity of the choice. ADP 41 will return a code or parameter indicating 
the validity or invalidity of the choice and step 44 determines which indication is provided. If the choice is 
valid, step 44 branches back to step 32. If the choice is invalid, step 46 removes the choice from the list of 
choices in ADF 39. Also, if the ADP was not successfully loaded as determined in step 38, a branch is 
made therefrom to step 46 to remove the choice from the list. Upon completion of routine 37, the resultant 
list of choices will contain only one or more valid choices, or else the adapter will disabled. 

When ADP 41 is called, it executes the routine shown in Fig. 3 which in turn calls the check_choice 
routine shown in Fig. 4. Step 48 gets a pointer to parameter block 43 (Fig. 1) Step 50 reads the planar 
board ID from the planar board POS regs (not shown) of system 10. Next, step 51 determines from field 1 
of parameter block 43 if ADP is called to perform verification, it being understood that ADP performs other 
functions in accordance with the prior art which functions are not germane to an understanding of the 
invention. If verification is not stated, control is passed to the other functions. 

It should be appreciated by and obvious to those skilled in the art that the various ADP's supplied with 
different adapters will differ as to what information or criteria determine whether a particular choice would be 
valid for a particular adapter. The validity may depend on a number of factors, such as what level of BIOS 
is installed, model, sub-model, planar board, etc. In the specific example described hereafter, it is assumed 
that the planar ID is the primary controlling factor in determining whether a particular choice is valid, and 
the ADP supplied with the adapter to be installed includes a list 45 of planar IDs identifying those for which 
a choice should not be made. Obviously, such a list could be the reverse and indicate those for which the 
choice may be valid. This factor is particularly applicable to a fixed disk option on an enhanced small 
device interface controller integrated on a fixed disk. 

Assuming step 51 indicates that verification is the purpose of the call, step 52 calls the check choice 

routine which in step 58 compares the planar ID obtained in step 48 with the list 45 of planar ID'S which do 
not support or allow such function. If there is an entry in the list corresponding to the planar ID, step 62 
determines if there is an exception to such list. By way of illustration, certain planars are useful in more than 
one system but a particular choice might be allowable only in one system, eg, the IBM Personal System/2 
Model 70-486. In such a case, step 62 determines if the system includes such a model and passes control 
to step 64 if it does and to step 66 if it doesn't. Further, if there is more than one factor which determines if 
a choice is valid, additional analysis would be necessary, and in the example being described, a 
determination is made if the option itself supports the choice. This determination is done by looking at other 
system adapters through the pointers in block 43 to see if there is one that should render the choice invalid. 
If so, a valid choice indicator (VCI) would be set invalid in step 66; otherwise, step 68 sets the VCI valid. 
Upon return by step 70, step 54 saves the valid choice indicator in field 1 of parameter block 43 and a 
return is made by step 56 to step 42 of the choice routine. 

It should be apparent to those skilled in the art that many changes can be made in the details and 
arrangement of parts and steps without departing from the scope of the invention as defined in the 
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appended claims. 



Claims 

5 

1. A data processing system (10) comprising: a microprocessor (12); a volatile main memory (14) a non- 
volatile memory (16); a read only memory (17) storing Power-On Self Test (POST) program logic (21); a 
disk drive (28); an adapter (22) having a first register for storing an adapter ID and at least one 
Programmable Option Select (POS) register (26) for storing system (10) resources assigned to the adapter; 

w an I/O subsystem (20) for receiving the adapter (22); and configuring means (33) for configuring the system 
(10) to install the adapter (22); characterised in that the configuring means (33) comprises: 
Adapter Description File logic (ADF) (39) comprising a list of choices each comprising system resource data 
defining a system resource usable by the adapter (22), wherein at least one choice includes an indication 
that such choice must be verified for availability in the system (10); 

75 Adapter Description Program logic (ADP) (41) for sequentially scanning the list to identify the those choices 
requiring verification, testing the validity of each choice requiring verification by applying a predetermined 
criteria, and creating a second list of valid choices by removing the invalid choices from the list in the ADF 
(39); 

configuration logic (35,37) for sequentially calling the ADP, selecting a valid choice from the second list, and 
20 storing the system resource data from the selected choice as a POS setting, in the non-volatile memory; 
means for storing the ADF (39), the ADP (41), and the configuration logic (35,37) in the main memory (14); 
and means for copying, after adapter installation, the POS setting from the non-volatile memory (16) into the 
POS register (26) during operation of POST program logic (21), to provide indications of system resources 
used by the adapter (22). 

25 2. A system as claimed in claim 1 wherein the system resource data includes starting I/O address, interrupt 
level, arbitration level, and starting memory address. 

3. A system as claimed in claim 1 wherein the predetermined criteria comprises a list of system 
components for which a choice is invalid. 

4. A system as claimed in claim 1 wherein the ADP comprises: 

30 first logic for initialising a parameter block for each choice requiring verification, by placing in the parameter 
block a control field specifying that verification be performed, setting up a pointer to the parameter block, 
and second logic for for accessing the parameter block through the pointer, to provide the indication of the 
validity or invalidity of the choice being verified. 

5. In or for a data processing system comprising a plurality of components including a microprocessor, a 
35 main memory, a disk drive an expansion slot for receiving an adapter having at least one Programmable 

Option Select (POS) register for storing a POS setting indicating system resources assigned to the adapter, 
and a non-volatile memory for storing the POS setting, 

a method for configuring the system to install the adapter comprising the steps of: 

providing Adapter Description File logic (ADF) comprising a list of choices each of which defines system 
40 resources usable by the adapter, at least one choice including a code specifying such choice must be 
verified for its availability in the system; 

creating a working list of choices in main memory by reading the choices from the ADF into the memory; 
providing Adapter Description Program logic (ADP) comprising predetermined criteria for ascertaining 
whether a particular choice is valid; 

45 providing set configuration logic for instructing the ADP to perform the steps of scanning the working list of 
choices for those requiring verification, verifying each choice which includes the code by applying the 
criteria against each choice requiring verification and providing an indication of the validity or invalidity of 
such choice, creating a list of valid choices by including in such list those choices which lack the control 
code and only those choices which require verification and have been a valid indication, and returning to the 

so set configuration program logic the list of valid choices; 

merging the ADP and the ADF from an adapter diskette onto a reference diskette; 

executing the set configuration program logic to perform the steps comprising: calling the ADP to perform 
the functions thereof, selecting from the list of valid choices at least one choice, and storing the POS setting 
defined in such choice selected by the preceding step, in the non-volatile memory; 
55 installing the adapter in the expansion slot and thereafter reading the POS setting from the non-volatile 
memory into the POS register of the adapter. 

6. A method as claimed in claim 5 wherein the system resources include starting I/O address, interrupt 
level, arbitration level, and starting memory address, and wherein the method includes assigning such 
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resources to the adapter for use thereby. 

7. A method as claimed in claim 5 wherein the predetermined criteria is one of the group of specific type of 
system, specific type of planar board, operating system program level, and specific type of adapter. 

8. A method claimed in claim 5 further comprising the step of: providing in the predetermined criteria a list 
5 of system components for which a choice is invalid, the verifying step includes scanning the list of system 

components to see if the system includes a component on such list, and setting the valid indication 
dependent on whether or not such component is on the list. 

9. A method as claimed in claim 8 comprising the step of: providing a readable component ID wherein the 
list of components is a list of component IDs and wherein the verifying step comprises reading the readable 

w component ID into memory and comparing it against the list of component IDs. 

10. A method as claimed in claim 5 wherein the ADP comprises: 

a first routine for performing the scanning and the returning steps, and for additionally initializing a 
parameter block for each choice requiring verification, by placing in the parameter block a control field 
specifying that verifying be done, setting up a pointer to the parameter block, and calling the second 
15 routine; 

a second routine for performing the verifying step and for accessing the parameter block through the 
pointer, to provide the indication of the validity or invalidity of the choice being verified. 

11. method as claimed in claim 5 wherein: 

the choices include a second choice usable in a second data processing system other than the first 
20 mentioned data processing system, the second choice including an indication the second choice must be 
verified: 

the verifying step providing an indication that the second choice is invalid: 

and the creating step involves removing the second choice from the working list. 

25 
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© A data processing system (10) has a micropro- 
cessor (12) for executing programs useful in install- 
ing adapters (22) having programmable option select 
(POS) registers (26). An adapter description file 
(ADF) (39) stores a list of possible choices which 
define system resources usable by the adapter (22). 
An adapter description program (ADP) (41) verifies 
certain of the choices. A configuration program 
(35,37) then selects a valid choice and stores it in a 
non-volatile memory (16) from where it can be read 
upon subsequent system startups into the POS reg- 
isters (26). 
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